This paper examines the effect of industry-wide factors such as product market competition on corporate tax avoidance. Specifically, the focus is on the moderating role of corporate governance in the relationship between product market competition and tax avoidance. To conduct an empirical analysis, a sample of public companies that are listed on the Korea Stock Exchange between 2001 and 2016 is used. The empirical analyses provide the following results. First, product market competition is negatively related to tax avoidance. This suggests that competitive markets act as external corporate governance mechanisms and discipline managers to decrease tax avoidance. Second, the negative association between product market competition and tax avoidance is more pronounced for firms with more independent board of directors and firms with audit committee consisting of outside directors. These findings imply that product market competition acts more effectively when the firm has strong internal governance mechanisms such as board independence and audit committee independence. Therefore, we provide evidence on a complementary relationship between internal governance system and product market competition. The results may be of interest to policy makers and regulators like Korea Fair Trade Commission and Financial Supervisory Service who are involved in promoting market competition, monitoring any abuse of market dominance, and supervising financial reporting quality.
INTRODUCTION
A corporation or a limited company is a business entity characterized by the separation of ownership from management that aims to maximize expertise and efficiency. Alignment of the interests of the owners and managers ensures that the first-best outcome is attained and zero agency cost is incurred. However, misalignment of incentives between owners and managers (combined with information asymmetry) would cause the agency problem (Jensen & Meckling, 1992 ).
Corporate governance system influences management behavior in order to mitigate the agency problem caused by the separation of ownership and management and to guarantee that the company achieves its strategic goals. Internal governance mechanisms help in monitoring the activities of the management and introducing corrective measures when the business goes off track. These mechanisms include the board of directors (BOD), insider ownership, and incentive compensation. External governance mechanisms are imposed by external stakeholders such as institutional investors and major shareholders of the com-pany, and the markets for managerial labor, corporate control, and products. Specifically, product market competition has been documented to be an effective external governance mechanism that reduces information asymmetry and agency problem (Shleifer & Vishny, 1997 ; Grullon & Michaely, 2007) .
We now shift our attention to corporate tax avoidance. This behavior could be a legal avoidance or an illegal evasion that results in violation or abuse of tax laws. Legal tax planning is critical from a strategic perspective since it could reduce the corporate tax liability. While tax avoidance activities have positive effects on current cash flows, they could negatively affect firm value, because these activities deteriorate the credibility of financial reporting information and increase the probability of detecting a diversion for private gain and consequently increase future cash outflows for tax amount paid in tax audit (Slemrod, 2007; Hanlon & Heitzman, 2010) .
Previous studies indicate that stringent enforcement actions undertaken by tax authorities limit managerial opportunistic behavior (Desai et al., 2007) and that lower tax avoidance is associated with stronger corporate governance (Desai et al., 2004) . However, although numerous studies have examined the effect of firm-level internal corporate governance mechanisms on tax avoidance, the relationship between external governance mechanisms and tax avoidance has received relatively limited attention.
Therefore, this paper investigates the manner in which product market competition works as an external corporate governance system in decreasing corporate tax avoidance. Moreover, we examine how the relationship between product market competition and tax avoidance is affected by various internal corporate governance mechanisms as follows: (1) independence of board of directors, (2) audit committee, (3) independence of audit committee members, (4) foreign investor ownership.
To conduct an empirical analysis, we use a sample of public companies that are listed on the Korea Stock Exchange between 2001 and 2016. An advantage of focusing on the Korean stock market is that we can control for the effect of other external corporate governance mechanisms on the relationship between product market competition and corporate tax avoidance. Among many external governance mechanisms, markets for managerial labor and corporate control are known to be weak in Korea (Lemmon & Lin, 2003) . On the other hand, product market competition is an effective operating factor that ensures market discipline in Korea (Black et al., 2006) . Thus, investigating how managerial behavior is influenced by product market competition using Korean data could enable us to control for other corporate governance mechanisms. As a result, this will minimize the endogeneity problem and ensure a valid inference about the effect of product market competition on tax avoidance.
The main findings of this paper are as follows. First, we find a negative association between the level of product market competition and corporate tax avoidance. This suggests that competitive markets, acting as external corporate governance mechanisms, discipline managers to decrease tax avoidance. Second, we find that the negative association between product market competition and tax avoidance is more pronounced for firms with more independent board of directors than for firms with less independent board. Third, the negative relationship between product market competition and tax avoidance is stronger for firms with independent audit committees. However, we find that foreign investor ownership has no significant influence on the association between product market competition and tax avoidance. These findings indicate that product market competition acts more effectively when the firm has strong internal governance mechanisms such as an independent board of directors and audit committee. Hence, we provide evidence on a complementary relationship between internal governance system and product market competition.
This paper offers several contributions that differentiate it from previous studies. First, this study is the first to examine how the industry-wide factor such as product market competition affects the corporate tax avoidance activity, while many previous studies have focused on firm-specific characteristics as the determinants of corporate tax avoidance. Second, the findings of this paper directly correspond to the question regarding the effect of government regulations and policies on corporate tax avoidance. We find that increased competition in product markets reduces corporate tax avoidance activities and related agency costs. Therefore, our results may be of interest to policy makers and regulators, such as Korea Fair Trade Commission and Financial Supervisory Service, involved in promoting market competition, monitoring any abuse of market dominance, and supervising financial reporting quality.
The remainder of this paper is organized as follows. Section 1 reviews the related literature on product market competition and tax avoidance and develops the hypotheses. Section 2 discusses the empirical methodologies, and Section 3 discusses the test results. Finally, last section concludes the paper by discussing the implications of our research. 1 Tax avoidance could be broadly defined as legal tax planning and illegal tax evasion (e.g., Hanlon & Heitzman, 2010) . Legal tax planning, including tax credits and tax reduction system, decreases tax burden within the confines of tax law. On the other hand, illegal tax evasion includes deleting revenues, recognizing expenses where there is no real transaction, over-stating expenses, etc. This intentionally reduces national finance, thus imposing additional tax burden on others or inducing higher tax rates. If detected, companies will be charged with unpaid or additional taxes, as well as criminal punishment. This paper defines tax avoidance as legal tax planning in a narrow sense.
LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT

Product market competition
Numerous studies consider the effect of product market competition on the agency problem caused by information asymmetry. La Porta et al. (2000) argue that, in case of intense product market competition, management may prefer to distribute cash to shareholders due to high risk of liquidation. Moreover, Ryu and Byun (2012) document a negative relationship between corporate payout policy (including share repurchases) and product market competition in the Korean stock market. Furthermore, they show that both industry concentration and industry leader are negatively associated with total payout ratio (scaled by market value), suggesting that corporate dividend policy is induced to reduce agency costs. Therefore, agency problems will be mitigated by the efforts made to reduce the probability of liquidation and competitor threats ( Also, numerous studies have previously examined the relation between product market competition and firm performance. Based on a study in the UK, Nickell (1996) shows that higher competition, either due to lower entry barriers or more competitors, is related to higher productivity growth. Hay and Liu (1997), based on their empirical analysis of 19 companies within the manufacturing sector in the UK, argue that "in highly competitive markets, only the most efficient firms will survive. In less competitive markets, less efficient firms may be able to maintain substantial market shares in protected market segments (p. 614)". Chhaochharia et al. (2009) find that the product market competition mitigates the agency problem and that the efficiency is lower for firms in less competitive markets, compared to firms in more competitive markets.
Comprehensively, market monitoring could mitigate agency problems, since it reduces managers' discretionary power to extract private benefits. Therefore, product market competition acts as an external governance mechanism, thereby having a regulatory effect on the market (Fama, 1980 
Corporate tax avoidance
Companies have a duty to pay corporate tax as a proportion of earnings generated from their operating activities during the fiscal period. "Because the income tax expense is an accrual-based expense, portions of it can potentially be manipulated to affect after-tax earnings ( show that the compensation of a tax director is negatively associated with the GAAP effective tax rate (i.e., the extent of a firm's tax planning). When managers engage in tax avoidance for private gains, increased equity incentives will further align their incentives with shareholders, which will ultimately reduce managerial diversion and tax avoidance.
In accordance with mixed evidence in previous studies, Armstrong et al. (2012) find no relationship between various corporate governance mechanisms and tax avoidance on average. However, they show a positive (negative) relationship between board independence and financial sophistication for low (high) levels of tax avoidance. These findings suggest that extreme levels of tax avoidance are strongly tied to certain attributes of corporate governance. This study specifically shows that strong shareholder rights could lead to a reduction in tax avoidance activities. Furthermore, Oh and Kim (2010) examine the effect of ownership structure on tax avoidance. Based on non-financial companies listed on the Korean Stock Exchange between 2002 and 2008, they find that when the rate of major shareholder's equity is divided into three categories: 1-20%, 20-50%, and more than 50%, a significantly positive relationship with tax avoidance is observed in the first and the second categories. Moreover, they show that foreign ownership is negatively related to tax avoidance.
Altogether, previous studies on tax avoidance have focused on firm-specific characteristics, including internal governance mechanisms. By contrast, the effects of industry-wide characteristics such as product market competition (or industry concentration) on tax avoidance have received little attention so far. Therefore, this study can be differentiated from previous studies, as it investigates several hypotheses on the effect of product market competition on tax avoidance.
Hypotheses development
Product market can be described as where goods and services are sold by businesses and bought by households, at equilibrium prices determined according to the principle of free competition. The underlying drive for market economy is competition among businesses in order to maximize their profits. It is well established that product market competition encourages managers to reduce slack, since it makes their job less secure (Hart, 1983; Schmidt, 1997; Griffith, 2001 suggest that product market competition could reduce information asymmetry and agency problems as an external governance mechanism. This implies that product market competition will be negatively related to tax avoidance activities as a means of managerial diversion for private gains. Therefore, we state our first hypothesis as follows:
H1: There is a negative relationship between product market competition and corporate tax avoidance.
Product market competition enhances the quantity and quality of information provided to the public, thereby decreasing the transaction costs for external investors (Holmstrom, 1982; Hart, 1983) . It also encourages managers to reduce slack and eventually to adopt an optimal corporate governance system (Alchian, 1950; Stigler, 1958) . As suggested by Shleifer and Vishny (1997) , there is a complementary relationship between external and internal corporate governance mechanisms and the interaction of these mechanisms could mitigate agency problems by enabling more efficient monitoring of management.
Previous studies (e.g., Byun et al., 2012) imply that a prerequisite for product market competition to effectively monitor managerial diversion is a strong internal governance mechanism. In particular, board of directors, which is a body of elected or appointed members who supervise the management, is considered an essential part of internal governance mechanisms. Moreover, recent studies shed light on the role of audit committee within the corporate board. As more independent directors serve on the audit committee, monitor-ing of managerial opportunism will be more effective. Hence, we propose the following hypothesis considering a complementary relationship between internal and external corporate governance mechanisms:
H2: The negative relationship between product market competition and tax avoidance is more pronounced for firms with strong internal corporate governance mechanisms than others.
RESEARCH DESIGN
Measures of product market competition
The key variable of this paper is product market competition. Assuming an inverse relationship between product market competition and industry concentration, we use the Herfindahl-Herschman Index (HHI hereafter) as a proxy for industry concentration.
We calculate HHI by adding up the squares of the individual market shares (individual firm's sales divided by industry total sales) in the industry. We use the three-digit KSIC code for industry classification. In order to calculate industry total sales, we include public firms listed on KOSPI and KOSDAQ, as well as private firms that are externally audited (Grullon & Michaely, 2007; Giroud & Mueller, 2011; Shin et al., 2014) . Private firms with total assets of greater than ten million KRW are subject to external audit by government regulations. Hence, our HHI could reflect the industry structure more accurately by including public and major non-listed companies in the calculation. (Manzon & Plesko, 2002) . Next, we calculate the difference between accounting earnings (pre-tax income) and estimated taxable income. Here, since firms with taxable income of 0 or a negative taxable income have little incentives for tax avoidance, we use a sample consisting of firms with positive taxable income.
Measures of tax avoidance
As previously stated, it is assumed that book-tax difference that is not accounted by earnings management contains corporate tax avoidance. This means that the portion of book-tax difference due to earnings management should be excluded in order to estimate tax avoidance. Hence, abnormal book-tax difference is measured by the residuals from the regression of total book-tax difference on total accruals (Desai & Dharmapala, 2006) . In addition, the results do not change when using discretionary accruals as a proxy for earnings management, instead of total accruals. This paper uses discretionary accruals, which is considered a more accurate proxy for earnings management in the literature, in the following regression equation (1) at industry-year level. The residual TA1 is used as proxy to calculate the tax avoidance. The residual TA2 is another proxy for tax avoidance when using total accruals as the earnings management. 
where BTD -the difference between book and taxable incomes/beginning total assets, DA -discretionary accruals/beginning total assets, TAtotal accruals/beginning total assets, ε residualsproxy for tax avoidance ( ) 1, 2 . TA TA
Model specifications
We use the following model (2) The dependent variable in equation (2) is the measure of tax avoidance (Desai & Dharmapala, 2006) . A key variable of interest is the product market competition (COMPETITION). The purpose of equation (2) is to examine the relationship between product market competition and tax avoidance. We expect a significantly negative coefficient for COMPETITION, if the product market competition reduces tax avoidance.
We include several control variables in the model based on previous studies. First, natural logarithm of total assets (SIZE) is included to control the effect of firm size. Leverage is included, because highly levered firms have debt tax shields; therefore, they prefer not to use tax avoidance as non-debt tax shields (DeAngelo & Masculis, 1980; Schallheim & Wells, 2004; Jeon, 2004; Graham & Tucker, 2006 ). Furthermore, since high profitability results in greater incentives to reduce the current period tax burden, we include return on assets (ROA) in order to control the effects of corporate profitability. The Korean taxation laws provide tax benefits for investment in depreciable assets and R&D; therefore, we include INVEST in the model, since the tax reduction would be higher for higher level of investment. Next, we control the effect of earnings management on tax avoidance by including DA in the model. Firms with low cash holdings will be more inclined to engage in tax avoidance, thus CASHHOLDING is included (Park & Hong, 2009 ). According to Kim and Jung (2006) , apart from the size of total assets and liabilities, the growth rates of assets and liabilities (GRWA, GRWL) are also related to tax avoidance. Additionally, ownership of foreign investors (FOR) is included, since foreign investors tend to monitor corporate tax avoidance activities (Park & Hong, 2009 ). Finally, we also include year and industry dummy variables in order to control the differences in accounting and tax regulations across years and industries (Kim & Jung, 2006) . All standard errors are adjusted for firm-level clustering to mitigate potential autocorrelation problems (Petersen, 2009 ).
Sample selection procedure
The sample used in this paper is based on listed companies on the Korean Stock Exchange between 2001 and 2016. We exclude companies in the financial industry in which different financial reporting standards are imposed. Moreover, we exclude non-December fiscal year-end companies in order to reduce the effect of fiscal year-end month. Firms with capital impairment are excluded in order to reduce the sampling bias. We obtain financial information and stock price data from KIS-VALUE database provided by FnGuide. After deleting firms with missing financial data, final sample consists of 7,918 firm-year observations. Our sampling procedure is summarized in Table 1 . 
EMPIRICAL RESULTS
Descriptive statistics
We report the descriptive statistics of test variables in We report the correlation coefficients of test variables in Table 3 . COMPETITION is negatively correlated with firm size (-0.261), leverage (-0.108), investment in depreciable assets and R&D (-0.040), and foreign investor ownership (-0.18). Moreover, there is a positive correlation between product market competition and discretionary accruals (0.048) and corporate cash holdings (0.014). 
Main regression results
Our first hypothesis examines the relationship between product market competition and corporate tax avoidance. Table 4 reports the OLS coefficient estimates for the regression model based on equation (2) . Panel A and Panel B are the results for equation (2), where the dependent variable is the measure of tax avoidance estimated based on discretionary accruals and total accruals, respectively (TA1, TA2). In both panels, we observe negative and statistically significant coefficients on COMPETITION (-0.0190, p-value = 0.0248; -0.0226, p-value < 0.01). Consistent with our prediction, these results indicate that there is a negative relationship between product market competition and both proxies for tax avoidance. Moreover, the control variables except for leverage have significant coefficients in explaining corporate tax avoidance. Therefore, these results indicate that product market competition effectively reduces tax avoidance activities as a method of managerial diversion for private gains. Table 5 reports the results of regression equation (2) for two sub-samples: high board independence versus low board independence. We measure the board independence as the proportion of outside directors on the board and classify the firms with board independence above (below) the median as high (low) board independence group. Our second hypothesis predicts that the negative relationship between product market competition and tax avoidance will be more pronounced for high board independence group than low board independence group.
In Panel A, we present the results for equation (2) , where the dependent variable is TA1. The regression coefficient estimate of COMPETITION in high board independence group is significantly negative (-0.0266, p-value = 0.0209), whereas the 
one in low board independence group is not statistically significant (-0.0009, p-value = 0.9299). Panel B presents the results for equation (2), where the dependent variable is TA2. In high board independence group, the coefficient of COMPETITION is significant and negative (-0.0295, p-value < 0.01). However, in low board independence group, COMPETITION has an insignificant coefficient (-0.0064, p-value = 0.5330). Untabulated test results show that the coefficients of COMPETITION are significantly different between two sub-groups when using TA1 and TA2 as the dependent variable (p-value = 0.0398, p-value = 0.0533). Hence, product market competition is interpreted to regulate the market for firms with independent board of directors in order to reduce tax avoidance as an external governance mechanism.
Panel A of Table 6 reports the results of regression equation (2) for two sub-samples: firms with audit committee and firms without audit committee. In the left-side column, we present the results for equation (2) , where the dependent variable is TA1. The regression coefficient estimate of COMPETITION for firms with audit committee is significantly negative (-0.0257, p-value = 0.0313), whereas the one for firms without audit commit-tee is not statistically significant (-0.0088, p-value = 0.3715). The right-side column presents the results for equation (2) , where the dependent variable is TA2. In a sample of firms with audit committee, the coefficient of COMPETITION is significant and negative (-0.0315, p-value < 0.01). However, in a sample of firms without audit committee, COMPETITION has an insignificant coefficient (-0.0120, p-value = 0.2232). Untabulated test results show that the coefficients of COMPETITION are significantly different between two sub-groups when using TA1 and TA2 as the dependent variable (p-value = 0.0314, p-value = 0.0335). Table 6reports the results of regression equation (2) for two sub-samples: high audit committee independence and low audit committee independence groups. We define audit committee to be highly independent when all committee members are outside directors. When the dependent variable is TA1, the regression coefficient estimate of COMPETITION for high audit committee independence group is significantly negative (-0.0233, p-value = 0.0599), whereas the one for firms with low audit committee independence is not statistically significant (-0.0098, p-value = 0.3049). Also, we use TA2 as the dependent variable. In a sample of firms with high audit committee independence, the coefficient of COMPETITION is significant and negative (-0.0301, p-value = 0.0117). However, when firms have low audit committee independence, COMPETITION has an insignificant coefficient (-0.0128, p-value = 0.1824). Untabulated test results show that the coefficients of COMPETITION are significantly different between two sub-groups when using TA1 and TA2 as the dependent variable (p-value = 0.0696, p-value = 0.0647).
Panel B of
These findings indicate that the presence and independence of audit committee are necessary in order for product market competition to work effectively as an external corporate governance mechanism in monitoring tax avoidance activities. 
SUMMARY AND CONCLUSION
This paper examines the effect of product market competition on corporate tax avoidance. Furthermore, we investigate how the relationship between product market competition and tax avoidance is affected by corporate governance.
We observe a negative association between product market competition and tax avoidance, which implies that market competition regulates managers to reduce tax avoidance. Moreover, we find that product market competition works more effectively as an external corporate governance mechanism in firms with more independent directors on the board, firms with audit committee, and firms with independent audit committee. These results indicate that the interaction between external and internal corporate governance mechanisms influences the level of corporate tax avoidance.
This study provides new evidence on the effect of industry-wide factors such as product market competition on corporate tax avoidance activities, whereas previous studies have focused on firm-specific characteristics as the determinants of corporate tax avoidance. Furthermore, our results may be of interest to policy makers and regulators, since they directly demonstrate the effect of high market competition on corporate tax avoidance.
APPENDIX. VARIABLE DEFINITION
Variable Description
COMPETITION
Our primary measure of product market competition, based on the Herfindhal-Hirschman Index. It is measured as where i x is the market share of sales for firm i among all firms within the same industry. A higher value of COMPETITION indicates less concentrated industries, or more competition among firms in the same industry
TA1
Tax avoidance proxies based on Desai 
